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depth as a tenth or a twentieth part of the whole depth of 1  e river.    Let us suppose the width of the river to be so very gr< ,t relatively to the depth as that in considering the flow in a mid< e portion of the river, we may regard it as experiencing no sensil e retarding influences, either through the water or the oil, from t  2 sides of the river; and let the flow to be kept under considerati  i be only that middle portion without the lateral portions whi' i would be sensibly affected by retarding influences from the sid( . Here we have a case differing from that of an ordinary river    P water in this important respect, that, while in the ordinary riv  • the superficial stratum of fluid is perpetually changing its substanc and is, as I suppose, perpetually receiving new supplies of deadene water from the bottom, in the imagined case now adduced tt substance of the superficial layer being of oil floating at top, doc not undergo any such change.    The oil then, it seems very certaii would really rush down what we may call  the  inclined plan of water on which it lies, and would go on accelerating its motio until, by advancing very much faster than the water, it wouL introduce a frictional drag between itself and the water sufh'cien to  hinder its  further acceleration*;   or rather  until,   withou
* Postscript note, 1st November, 1878.—An observed phenomenon, which, i duly taken into consideration, must doubtless be found to be closely allied in it nature to the supposed behaviour of the imagined layer of oil on a flowing river o water above adduced, and which is certainly of much interest, both for its o\vi sake and in reference to theoretical views which have been held as to its origin an< its indications, has come under my notice since the time when the present pape in manuscript was presented to the Eoyal Society.    The book by Bazin, whicl may be briefly named as Darcy et Bazin, Recherches Hydrauliques, Paris, 1865 (set a previous footnote in this paper), contains prefixed to it a report, dated 1863, 01 a Committee of the Academy of Sciences on the memoir of M. Bazin, "Sur k Mouvement de 1'Eau dans les Canaux decouverts."   In that report the committee remark (as confirmatory of the view which they accept, to the effect that in deep rivers, especially when not very wide relatively to their depth, the place of maximum velocity is at a considerable depth below the surface) as follows:—"II y a longtemps que les bateliers du Rhin et nos pontonniers savent qu'uu bateau charg6 et ayant un fort tirant d'eau, marche, en descendant, plus vite que 1'eau qui le soutient ou que les corps flottauts a la surface."   This obviously conveys the opinion that a heavily loaded boat, sinking deep into the water, and thereby having its deeper part immersed in water which is flowing quicker than the surface water, is dragged forwards by that deeper and quicker moving water, and so is made to advance quicker than the surface water does.    The idea seems to be that the boat has some average velocity less than that of the water at its bottom, and greater than that of the surface water.   The view which thus appears to be held in respect to the observed phenomenon seems to me to be inadequate and erroneous.    On the principle put forward above in the present paper in reference to the imagined case